Introduction {#S1}
============

Launched in 2012, the mobile dating application (app) Tinder has quickly gained popularity and currently counts over 50 million users worldwide ([@B41]). In contrast to "traditional" online dating sites, this smartphone app has the advantage of enhanced portability and access, as well as geolocalization capacity ([@B37]). After creating an account that includes photographs, an optional short description and search preferences stratified by age (minimum 18 years), gender, as well as distance, Tinder allows users to quickly and anonymously like ("swipe right") or reject ("swipe left") profiles of other individuals in their geographic vicinity. If two users swipe right on each other's profile, they are "matched" and can chat and potentially meet to pursue a short- or long-term relationship.

Increased access to potential mates, the user-friendly nature of the app, the initial matching provided by the simultaneity of likes, and the ease of finding local -- and therefore more readily available -- mates can lead to difficulty controlling app use ([@B30]), a problem that has caused some authors to approach problematic Tinder use as a behavioral addiction ([@B31]).

The complete reconfiguration of the dating and sexual landscape afforded by the Internet ([@B1]) would seem to have been accelerated by mobile apps such as Tinder, raising crucial questions for individuals and society at large. As such, understanding the psychological factors underlying their use is highly important. Although some small studies have examined motives, personality traits, and self-esteem characteristics associated with adaptive Tinder use, a clear understanding of its "problematic" use is still lacking. This study aims to explore the joint influence of psychological factors that have either already been implicated in adaptive or "problematic" Tinder use (e.g., motives and self-esteem), or that, despite not having been formally studied, are likely to be relevant due to their association with other behavioral addictions (e.g., attachment style, impulsivity, and sexual desire; [@B50]).

Motives underlying use {#S1a}
----------------------

The Uses and Gratifications Theory has been invoked to account for the popularity of Tinder by emphasizing that the app helps meet physical (e.g., sexual pleasure), social (e.g., finding a romantic partner or friend), and psychosocial needs (e.g., validating one's physical attractiveness; [@B47]; [@B48]). In line with other work on cybersex and gratification-seeking, some studies suggest that Tinder use may constitute a coping mechanism intended to regulate depressive affect ([@B27]; [@B47]) and improve self-esteem ([@B30]), with possible gender differences across motives (e.g., more interest in "hooking up" among men; [@B32]).

Self esteem {#S1b}
-----------

Self-esteem has been defined as the positive or negative attitude toward oneself ([@B36]). High self-esteem has been linked to authentic self-representation on Tinder ([@B32]), whereas low self-esteem has been linked to sexting (sharing sexually explicit photos of oneself; [@B55]) and excessive sexual behaviors ([@B4]). Still, other studies reported mixed results on the association between Tinder use and self-esteem (e.g., [@B21]; [@B46]).

Impulsivity {#S1c}
-----------

Impulsivity refers to actions that are "*poorly conceived, prematurely expressed, or unduly risky*" ([@B16], p. 23). It has been considered a defining characteristic of online psychology and manifesting itself across a number of potentially urge-driven behaviors, including buying, gambling, sexual behaviors, e-mailing, texting, and sexting ([@B1], [@B2]). Whiteside and Lynam's ([@B54]) Urgency, Premeditation-Perseverance-Sensation-seeking (UPPS) model defines four facets of impulsivity: (a) urgency, or the tendency to experience strong reactions in response to negative (negative urgency) or positive (positive urgency) affect; (b) lack of premeditation, or the difficulty taking into account the consequences of an act before engaging in it; (c) lack of perseverance, or the difficulty remaining focused on a task that may be boring or difficult; and (d) sensation-seeking, or the tendency to pursue exciting new experiences ([@B15]). The impulsivity trait has been positively associated with Tinder use in a small sample of 57 users ([@B13]), but no study has taken a multidimensional approach to impulsivity in relation to adaptive or problematic Tinder use.

Attachment style {#S1d}
----------------

Attachment has been defined as an innate, adaptive system that maintains proximity between infants and caregivers, progressively enabling infants to form stable mental representations of others and ultimately influencing adult relationships, including romantic ones ([@B3]). Adult attachment is organized around two main dimensions ([@B12]): (a) avoidance, which reflects a tendency to distrust a significant other's goodwill, fear intimacy, and maintain emotional distance; and (b) anxiety, which reflects a tendency to fear that the significant other will not be available in times of need and to fear rejection and abandonment. Avoidant attachment has been associated with lower frequency of sexual intercourse and more uncommitted sexual relationships ([@B6]), whereas anxious attachment has been related to higher rates of sexual intercourse, especially among women, with the aim to establish closeness and reduce insecurities ([@B45]). Positive associations have also been reported between anxious and avoidant attachment and compulsive sexual behaviors as well as between avoidant attachment and cybersex addiction ([@B18]; [@B50];[@B52]). However, no study has examined the possible relationship between attachment style and adaptive or problematic Tinder use. It should also be emphasized that motivations for humans to engage in sexual behaviors are heterogeneous and also involve sexual desire, coping, or social needs (e.g., [@B7]).

Sexual desire {#S1e}
-------------

Sexual desire has been defined as "*the sum of the forces that lean us toward and push us away from sexual behavior*" ([@B28], p. 280). Sexual desire is not only a determinant of sexual behavior, but is also central to the development of romantic relationships and influences their quality, stability, and the reported couple satisfaction ([@B5]; [@B10]). However, studies on the association between sexual desire and Tinder use are lacking.

Objectives {#S1f}
----------

The first aim of the study was to examine via a range of psychological factors -- impulsivity, motives for use, attachment style, sexual desire, and self-esteem -- whether subgroups of Tinder users can be identified through cluster analysis. Compared to more traditional linear models such as regression, cluster analysis emphasizes the diversity among individuals ([@B33]) and allows the appraisal of complex, non-linear interactions, thereby providing superior ecological validity. Indeed, linear models may omit relationships that are significant for some, but not necessary all, individuals ([@B51]). The second aim was to investigate to what extent these subgroups may differ on various external correlates, including problematic use, depressive mood, use characteristics, and demographic variables.

Methods {#S2}
=======

Subjects and procedure {#S2a}
----------------------

Subjects consisted of English-speaking Tinder users aged 18 years or older who were recruited on social networking sites. A total of 1,697 subjects began the survey, of whom 1,159 (46.59% females) completed all questionnaires and reported a heterosexual orientation, and were thus retained in the final analysis. Subjects' age ranged from 18 to 74 years (*M* = 30.02, *SD* = 9.19).

Measures {#S2b}
--------

### Problematic Tinder Use Scale (PTUS) {#S2b1}

The 6-item PTUS ([@B31]) was constructed using a six-component addiction model ([@B22]) that includes salience, tolerance, mood modification, relapse, withdrawal, and conflict. Items are rated on a 5-point Likert scale ranging from 1 (*never*) to 5 (*always*), with higher scores suggesting problematic use. The PTUS was found to have good factor structure and moderate internal consistency ([@B31]).

### Tinder-use patterns {#S2b2}

A questionnaire assessed the pattern of Tinder use, including: the number of Tinder-initiated online and offline contacts in the preceding 6 months, ranging from 1 (*0 person*) to 8 (*more than 50 persons*); looking for committed romantic partners, ranging from 1 (*not true at all*) to 7 (*absolutely true*); looking for sexual partners, ranging from 1 (*not true at all*) to 7 (*absolutely true*); and the number of current matches indicated on the app.

### Short Happiness and Depression Scale (SDHS) {#S2b3}

The SDHS ([@B24]) consists of six items assessing happiness (e.g., "*I feel happy*") or depression (e.g., "*I feel dissatisfied with my life*"). Scale items are scored from 1 (*never*) to 4 (*often*). We reversed happiness items so that higher scores reflected depressive mood. The SDHS has shown good internal consistency, test--retest reliability, and convergent and discriminant validity ([@B24]).

### Cybersex Motives Questionnaire (CMQ) {#S2b4}

The CMQ ([@B20]) consists of 14 items that assess three possible motives for cybersex: enhancement, which reflects a motive to increase positive emotions (e.g., "to be entertained"); coping, which reflects strategies that reduce depressive affect (e.g., "to forget my problems"); and social, which reflects a desire to increase social affiliation (e.g., "because I need to socialize with others"). Items are rated on a 5-point Likert scale ranging from 1 (*never*) to 5 (*always or almost always*). Higher scores indicate greater endorsement of the motive. This measure has appropriate factor structure and good internal consistency, and positively correlates with sexual desire ([@B20]). For this study, scale instructions were adapted to address Tinder use only.

### Sexual Desire Inventory (SDI) {#S2b5}

The SDI scale ([@B42]) consists of 14 items that assess two dimensions of sexual desire: (a) dyadic (i.e., the desire to have sexual activity with another person) and (b) solitary (i.e., the desire to engage in sexual behavior alone). A Likert scale is used to measure the frequency from 0 (*not at all*) to 7 *(more than once a day*), the intensity from 0 (*no desire*) to 8 (*strong desire*), and the importance from 0 (*not at all important*) to 8 (*extremely important*), of each dimension. Two scores were calculated: one for dyadic and one for solitary sexual desire. The SDI has been shown to have acceptable to excellent internal consistency, good test--retest reliability, and good convergent validity with measures of sexual satisfaction ([@B29]; [@B42]).

### Experiences in Close Relationships -- Revised (ECR-R) questionnaire {#S2b6}

The ECR-R scale ([@B19]) consists of 36 items that assess two dimensions of adult romantic attachment: (a) avoidance (i.e., discomfort with closeness and dependence on others); and (b) anxiety (i.e., the fear of rejection). Each item is rated on a 7-point scale ranging from 1 (*disagree strongly*) to 7 *(agree strongly*). Validation studies have shown high internal reliability, acceptable construct validity, and test--retest stability ([@B39]; [@B40]).

### Short UPPS-P Impulsivity Behavior Scale {#S2b7}

The short UPPS-P scale ([@B8]) is a 20-item self-report measure that assesses five facets of impulsivity: positive urgency (e.g., "When I'm happy, I often can't stop myself from going overboard"), negative urgency (e.g., "When I feel rejected, I often say things that I later regret"), (lack of) perseverance (e.g., "I am a person who always gets the job done"), (lack of) premeditation (e.g., "I usually make up my mind through careful reasoning"), and sensation-seeking (e.g., "I welcome new and exciting experiences, even if they are a little frightening or unconventional"). Items are rated on a 4-point scale ranging from 1 (*I agree strongly*) to 4 (*I disagree strongly*), with higher scores indicating greater impulsivity. This measure has good internal consistency, test--retest stability, and predictive validity ([@B8]).

### Single-Item Self-Esteem Scale (SISE) {#S2b8}

This scale consists of one item ("I have high self-esteem") that is rated on a 5-point Likert scale, ranging from 1 *(not very true for me*) to 5 (*very true for me*). The SISE scale has shown good convergent validity with other self-esteem measures such as the Rosenberg Self-Esteem Scale ([@B34]).

Data analysis {#S2c}
-------------

Following the procedure suggested by Clatworthy, Buick, Hankins, Weinman, and Horne ([@B14]), cluster analyses were used to identify subgroups among Tinder users based on relevant psychological factors (motives, impulsivity, self-esteem, sexual desire, and attachment style). A hierarchical agglomerative method (Ward's method) with squared Euclidian distance was first selected to explore the possible number of clusters. Once the number was defined using dendrogram and agglomeration coefficients, an iterative partitioning clustering method (K-means) was used to maximize similarity within clusters and dissimilarity among clusters. The stability of the cluster structure was examined by determining the agreement between the two methods using Cramer's *V* test. This test allows determination of whether similar clusters are present regardless of the algorithm used to derive them. In addition, to confirm differences among clusters, scores for each of the variables included in the cluster analyses were entered into discriminant function analysis, where the identified clusters served as the grouping variable. This allows determination of the extent to which clusters are separated by the severity of the Tinder-use variables.

Analyses of variance (ANOVAs) and Kruskall--Wallis tests (for ordinal data or in case assumptions for parametric analyses were violated) were then performed for cluster profiling and external correlates (problematic Tinder use, Tinder-use patterns, and depressive mood), followed by Games--Howell or Mann--Whitney *U* post-hoc tests. In addition, log-linear analyses were used to probe the association between categorical data (gender and relationship status) and cluster membership with χ^2^ post-hoc tests. Given the large number of analyses, a *p* value of .001 was used as a cut-off for statistical significance to guard against Type I error. All analyses were two-tailed.

Ethics {#S2d}
------

The study is part of a larger study on cybersex. It was carried out in accordance with the Declaration of Helsinki and was approved by the Ethical Committee of the Geneva University Hospital. Subjects received detailed online information about the study. They provided informed consent online and then completed the questionnaires anonymously via SurveyMonkey links. The survey responses were sent over a secure, Secure Socket Layer-encrypted connection.

Results {#S3}
=======

Cluster analyses {#S3a}
----------------

All variables included in the cluster analysis were *z*-transformed to share the same metric, so each would contribute equally to cluster formation. Since multicollinearity between variables may impact cluster analysis by giving more weight to collinear variables ([@B23]), an analysis of correlations among the variables selected for the cluster analysis was performed. The results indicated that the positive and negative urgency subscales of the UPPS-P highly correlated (*r* = .60, *p* \< .0001), as did the lack of premeditation and lack of perseverance subscales (*r* = .51, *p* \< .0001). Consequently, these variables were regrouped into a single factor of urgency (Cronbach's α = .84) and lack of conscientiousness (Cronbach's α = .84), respectively. Similarly, the three motives of the CMQ highly correlated (*r* range: .62--.70; all *p*'s \< .0001) and were regrouped in a general cybersex motives factor (Cronbach's α = .91). Of note, the distribution of the variables included in the cluster analyses did not strongly deviate from normality, considering that absolute values for skewness and kurtosis greater than 3 and 20, respectively, are judged to be extreme ([@B53]). Specifically, the results showed that skewness ranged from 0.10 to 0.78 and kurtosis from 0.03 to 0.83.

The hierarchical cluster analysis was performed using Ward's method with squared Euclidian distance measurement. Visual inspection of the dendrogram and agglomeration coefficients obtained with Ward's method indicated a four-cluster solution. Cluster memberships were then determined through consecutive non-hierarchical K-means cluster analyses computed to identify an optimal four-factor solution. The four-cluster solution was supported by analyses indicating good agreement between Ward's method and K-means clustering (Cramer's *V* = 0.63, *p* \< .0001). The profiles of the four clusters are depicted in Figure [1](#fig1){ref-type="fig"}. Each cluster exceeds 10% of the sample, as recommended by Hair et al. ([@B23]). Furthermore, discriminant function analysis indicated that the four clusters were adequately separated in discriminant function space (Figure [2](#fig2){ref-type="fig"}) and that, overall, 94% of the cases were correctly classified in their respective cluster.

![Means for Tinder-use-related factor scores in cluster profiling (*z*-transformed). Motives: global score from the cyber sex motives questionnaire adapted for Tinder; ECR-R: Experiences in Close Relationships -- Revised; SDI: Sexual Desire Inventory; UPPS-P_Urgency: urgency factor from the short version of the UPPS Impulsive Behavior Scale; UPPS-P_Lcse: lack of conscientiousness factor from the short version of the UPPS Impulsive Behavior Scale; UPPS-P_Ss: sensation-seeking factor from the short version of the UPPS Impulsive Behavior Scale; Self-esteem: score from the SISE](jba-08-04-58_f001){#fig1}

![Four-cluster solution plotted in discriminant function space](jba-08-04-58_f002){#fig2}

Group comparisons {#S3b}
-----------------

The ANOVAs revealed a significant effect of cluster membership on each psychological factor investigated. Descriptive statistics for each cluster and ANOVAs, including the results of the post-hoc analyses, are shown in Table [1](#T1){ref-type="table"}.

###### 

Descriptive statistics, ANOVAs, and post-hoc tests for cluster profiling

                                     Cluster 1 (*N* = 353)   Cluster 2 (*N* = 195)   Cluster 3 (*N* = 291)   Cluster 4 (*N* = 320)   *F*       *p*
  ---------------------------------- ----------------------- ----------------------- ----------------------- ----------------------- --------- ---------
  CMQ_Total motives                  2.15 (0.70)^c,d^        1.99 (0.72)^c,d^        3.16 (0.61)^a,b,d^      2.61 (0.61)^a,b,c^      179.33    \<.0001
  ECR-R_Anxious attachment           2.59 (0.91)^b,c,d^      3.92 (1.10)^a,c,d^      4.55 (1.05)^a,b^        4.32 (0.93)^a,b^        287.76    \<.0001
  ECR-R_Avoidant attachment          2.38 (0.87)^b,c,d^      3.46 (1.04)^a,d^        3.18 (0.83)^a,d^        3.96 (0.76)^a,b,c^      212.66    \<.0001
  SDI_Dyadic sexual desire           6.16 (1.16)^b,c,d^      3.85 (1.51)^a,c,d^      6.69 (0.94)^a,b,d^      5.62 (1.19)^a,b,c^      197.662   \<.0001
  SDI_Solitary sexual desire         4.74 (1.86)^b,c,d^      2.18 (1.28)^a,c,d^      5.70 (1.92)^a,b^        5.44 (1.49)^a,b^        296.27    \<.0001
  UPPS-P_Urgency                     2.29 (0.48)^b,c,d^      2.56 (0.57)^a,c^        3.07 (0.45)^a,b,d^      2.62 (0.46)^a,c^        150.78    \<.0001
  UPPS-P_Lack of conscientiousness   1.66 (0.39)^b,c,d^      1.91 (0.44)^a,d^        1.89 (0.46)^a,d^        2.16 (0.43)^a,b,c^      82.18     \<.0001
  UPPS-P_Sensation-seeking           2.79 (0.57)^b,c,d^      2.38 (0.62)^a,c^        3.22 (0.47)^a,b,d^      2.47 (0.47)^a,c^        158.67    \<.0001
  SISE_Self-esteem                   2.86 (0.72)^b,c,d^      1.90 (0.75)^a,c^        2.56 (0.79)^a,b,d^      2.10 (0.76)^a,c^        98.32     \<.0001

*Note.* Means in the same row that do not share the same superscripts differ at *p* \< .001. CMQ: Cybersex motives questionnaire; ECR-R: Experiences in Close Relationships -- Revised; SDI: Sexual Desire Inventory; UPPS-P: short version of the UPPS Impulsive Behavior Scale; SISE: Single-Item Self-Esteem Scale. Welch *F* and Games--Howell post-hoc tests were used because of unequal sample size and because homogeneity of variance assumption was violated in some cases; *SD*: standard deviation; ANOVAs: analyses of variance.

^a^Statistically significant in comparison to Cluster 1. ^b^Statistically significant in comparison to Cluster 2. ^c^Statistically significant in comparison to Cluster 3. ^d^Statistically significant in comparison to Cluster 4.

A first cluster (Cluster 1) was characterized by a low level of general motives to use Tinder, secure attachment, a medium level of both dyadic and solitary sexual desire, a low level of both urgency and lack of conscientiousness, a medium level of sensation-seeking, and a high level of self-esteem. This cluster was labeled "regulated" (*N* = 353, 30.46% of the total sample). A second cluster (Cluster 2) was characterized by a low level of general motives to use Tinder, medium insecure attachment, very low levels of both dyadic and solitary sexual desire, a medium level of both urgency and lack of conscientiousness, a low level of sensation-seeking, and low self-esteem. This cluster was labeled "regulated with low desire" (*N* = 195, 16.82% of the total sample). A third cluster (Cluster 3) was characterized by a high level of general motives to use Tinder, a high level of anxious attachment, a medium level of avoidant attachment, a high level of both dyadic and solitary sexual desire, a high level of urgency, a medium level of lack of conscientiousness, a high level of sensation-seeking, and a medium level of self-esteem. This cluster was labeled "unregulated and highly motivated" (*N* = 291, 25.11% of the total sample). Finally, a fourth cluster (Cluster 4) was characterized by a medium level of motives to use Tinder, a medium level of anxious attachment, a high level of avoidant attachment, a low dyadic sexual desire, a high level of solitary sexual desire, a medium level of urgency, a high level of lack of conscientiousness, a low level of sensation-seeking, and low self-esteem. This cluster was labeled "unregulated avoidant" (*N* = 320, 27.61% of the total sample).

Regarding external correlates, descriptive statistics for each cluster and group comparisons, including the results of the post-hoc analyses, are shown in Table [2](#T2){ref-type="table"}. The results show that problematic use was greater for Cluster 3 followed by Cluster 4, whereas Clusters 1 and 2 showed significantly lower levels of problematic use. Regarding depressive mood, Cluster 1 reported the lowest level, followed by Clusters 2 and 3, whereas Cluster 4 showed the highest level. As for Tinder-use patterns, subjects in Clusters 3 and 4 were more likely to look for committed partners than those in Clusters 1 and 2. In addition, subjects in Cluster 3 looked significantly more for sexual partners, followed by those from Cluster 1, Cluster 4, and finally Cluster 2. In addition, Cluster 3 subjects reported a significantly greater number of online contacts in the preceding 6 months than those from Cluster 4, Cluster 1, and Cluster 2. Furthermore, Cluster 3 subjects reported more offline contacts, followed by those from Clusters 4 and 1 and, finally, Cluster 2. Finally, Cluster 3 subjects reported the greatest number of current matches, followed by those from Clustesr 1 and 4, whereas Cluster 2 subjects reported the least number of current matches.

###### 

Descriptive statistics, ANOVAs (*F*), Kruskall--Wallis (*H*), and post-hoc tests on external correlates

                                                      Cluster 1 (*N* = 353)   Cluster 2 (*N* = 195)   Cluster 3 (*N* = 291)   Cluster 4 (*N* = 320)   *F/H*      *p*
  -------------------------------------------------- ----------------------- ----------------------- ----------------------- ----------------------- -------- ---------
  PTUS                                                  1.62 (0.50)^c,d^        1.54 (0.54)^c,d^       2.40 (0.76)^a,b,d^      2.04 (0.65)^a,b,c^     105.47   \<.0001
  SDHS_Depressive mood                                 1.77 (0.55)^b,c,d^        2.42 (0.64)^a^         2.21 (0.60)^a,d^        2.48 (0.58)^a,c^      101.68   \<.0001
  Tinder-use patterns                                                                                                                                         
   Looking for committed partners                       2.92 (1.93)^c,d^        2.76 (1.99)^c,d^        3.70 (1.92)^a,b^        3.42 (1.80)^a,b^      50.07    \<.0001
   Looking for sexual partners                         3.08 (2.07) ^b,c,d^     2.01 (1.38)^a,c,d^      4.41 (1.92)^a,b,d^      3.80 (1.85)^a,b,c^     190.07   \<.0001
   Number of contacts online during past 6 months        3.12 (1.91)^c^         2.61 (1.70)^c,d^       4.05 (1.82)^a,b,d^       3.40 (1.69)^b,c^      77.07    \<.0001
   Number of contacts offline during past 6 months      1.85 (1.24)^b,c^       1.50 (0.94)^a,c,d^      2.56 (1.41)^a,b,d^       1.99 (1.20)^b,c^      101.79   \<.0001
   Number of current matches                            29.34 (107.02)^c^      30.35 (131.85)^c,d^    51.32 (139.29)^a,b,d^    33.45 (100.73)^b,c^    63.61    \<.0001
  Demographic                                                                                                                                                 
   Age                                                    30.01 (8.80)            31.44 (11.36)           29.72 (8.14)            29.44 (9.03)         1.49      .22
   Men/women (%)                                              33/27                 6/29\*\*                  29/21                 32/23\*\*           --       --
   Relationship status                                                                                                                                        
    Single (%)                                               23\*\*                    20                      22                    35\*\*             --       --
    In a relationship, not married (%)                         33                      13                      26                      28               --       --
    In a relationship, married (%)                             37                      19                      29                    15\*\*             --       --

*Note.* Numbers in the same row that do not share the same superscripts differ at *p* \< .001. PTUS: Problematic Tinder Use Scale; SDHS: Short Happiness and Depression Scale; ANOVAs: analyses of variance; *SD*: standard deviation.

^a^Statistically significant in comparison to Cluster 1. ^b^Statistically significant in comparison to Cluster 2. ^c^Statistically significant in comparison to Cluster 3. ^d^Statistically significant in comparison to Cluster 4.

\*All Games--Howell or Mann--Whitney *U* post-hoc difference tests are significant with *p* \< .001.

Regarding demographics, there was no significant effect based on age. The two-way log-linear analyses examining the association between cluster membership and gender and relationship status, respectively, produced in all cases, a final model that retained all effects including interaction effects. The likelihood ratio of these models was always χ^2^(0) = 0, *p* = 1, indicating that the models fit the data very well (i.e., observed and expected frequences were very similar). The interaction cluster by gender, χ^2^(3) = 109.00, *p* \< .0001, and cluster by relationship status, χ^2^(6) = 43.30, *p* \< .001, were significant. To break down these effects, χ^2^ post-hoc tests were peformed separately for each cluster. The results indicated that women were overrepresented in Cluster 2, χ^2^(1) = 108.41, *p* \< .0001, whereas men formed a larger proportion of Cluster 4, χ^2^(1) = 10.92, *p* \< .001. By contrast, gender was not significantly associated with Cluster 1, χ^2^(1) = 5.58, *p* = .02, and failed to reach significance for Cluster 3, χ^2^(1) = 9.41, *p* = .002.

Regarding relationship status, χ^2^ post-hoc tests indicated that single subjects were less represented in Cluster 1, χ^2^(1) = 15.47, *p* \< .001 and more represented in Cluster 4, χ^2^(1) = 16.58, *p* \< .001. In addition, married subjects were less represented in Cluster 4, χ^2^(1) = 24.25, *p* \< .001. No other post-hoc tests reached statistical significance.

Discussion {#S4}
==========

Digital tools have dramatically changed romantic and mating rituals, with potentially serious sociocultural consequences ([@B1]). This study aimed to determine whether reliable psychological subtypes can be identified among users of Tinder, a leading dating app, and whether those differed on external correlates such as problematic use, depressive mood, Tinder-use patterns, and demographic variables. Four clusters were identified: two with low scores on the PTUS (Clusters 1 and 2), one with an intermediate score (Cluster 4), and one with a high score (Cluster 3).

Cluster 1 ("regulated"), the largest cluster, was characterized by low impulsivity, high self-esteem, secure attachment, medium to high dyadic sexual desire, low depressive mood, and low problematic use. Cluster 1 subjects consider the coping, enhancement, and social motives for using Tinder to be likely secondary. Nevertheless, they reported interest in both committed and casual sexual partners, although to a lesser extent than Clusters 3 and 4. They also had similar numbers of online and offline contacts as well as matches as Cluster 4, but less online and offline contacts than Cluster 3. Cluster 1 subjects may be influenced by other motives not addressed by the CMQ, such as curiosity and distraction, which have also been shown to promote Tinder use ([@B48]).

Cluster 2 ("regulated with low desire"), the smallest cluster, was characterized by low to medium impulsivity, low self-esteem, anxious attachment, low motives, very low dyadic and solitary sexual desire, more depressive mood, and low problematic use. Cluster 2 subjects reported less interest in both committed and casual sexual partners, had less online and offline contacts, and had less current matches. One may hypothesize that, according to them, Tinder is not used as a dating app per se, but perhaps a means to increase self-worth, such as via reassurance around appearance. Alternatively, subjects in this cluster may approach Tinder with depression-linked helplessness, without any hope of finding something that meets their needs.

Cluster 3 ("unregulated and highly motivated") was characterized by a high level of motives to use Tinder, a high level of anxious attachment, a high level of both dyadic and solitary sexual desire, a high level of urgency and sensation-seeking, and a moderate level of self-esteem. In contrast to Cluster 2, Cluster 3 subjects were strongly interested in looking for both committed and casual sexual partners and were more likely to have online or offline contacts. This cluster had the highest level of problematic use and the greatest number of current matches, while reporting an intermediate level of depressive mood. Cluster 3 subjects' Tinder use was driven by a combination of a high level of motives (social, enhancement, and coping) and poor self-control -- in particular urgency, which has been associated with weak inhibitory control and poor decision-making ([@B35]). They also have trouble overcoming the immediate gratification provided by the app (e.g., excitement associated with potential sexual activity and reinforcement resulting from frequent offline contacts), as indicated by their high sensation-seeking levels. Accordingly, users with diminished self-control seem to be at higher risk for developing problematic Tinder use, perhaps because of an interaction between poor self-control and strong motives incentivizing app use. It has also been hypothesized that individuals with high urgency engage in behaviors aimed at relieving negative affects (or increasing positives ones) in the short term, despite negative delayed consequences ([@B38]). As such, it may be the case that individuals with high urgency are more prone to uncontrolled Tinder use, and that this activity constitutes dysfunctional coping aimed at relieving or suppressing adverse affects or increasing positive ones. In this context, app use may interact with psychological discomfort linked to subjects' moderate levels of depressive mood and anxious attachment, for instance when they attempt to regulate distress following app interactions. The availability of many potential mates in their geographic vicinity may thus compensate for their fear of rejection and abandonment inasmuch as they can quickly seek approval and reassurance from other potential partners.

Finally, Cluster 4 ("unregulated avoidant") was characterized by a medium level of motives to use Tinder, a high level of avoidant attachment, a high level of solitary sexual desire, low conscientiousness, low sensation-seeking, and low self-esteem. These subjects reported the highest level of depressive mood and the second highest level of problematic use after Cluster 3. In addition, they are equally prone to look for committed partners as subjects in Cluster 3. However, they reported looking for sexual partners less than Cluster 3, but more than Clusters 1 and 2. They also reported the second highest number of online and offline contacts after Cluster 3 subjects. These subjects, who had low self-esteem and a high level of avoidant attachment, might be more inclined to use social networking sites because they may view online environments as safer to express themselves or to meet potential partners. The greater number of single subjects in this cluster suggests that they struggle with meeting partners or maintaining relationships in real life. According to them, Tinder use may not be threatening with respect to their discomfort with closeness or dependence on others ([@B11]) inasmuch as the app could satisfy a need for social or sexual communication without spatial (e.g., proximity) and social (e.g., possibility to unilaterally swipe left on a potential match without consequences) constraints ([@B47]; [@B49]). This subgroup is also characterized by low conscientiousness, which has been previously related to using Tinder to alleviate boredom ([@B30]). Finally, these subjects reported a high level of solitary sexual desire. One may hypothesize that solitary sexuality, potentially like Tinder use, is a coping strategy to deal with depressive affect or sexual frustration ([@B17]). Further studies are needed to assess this hypothesis.

Some limitations to the study must be acknowledged. First, the study is cross-sectional, and further research is required to longitudinally confirm the validity of the clusters highlighted. Furthermore, the sample is self-selected, limiting the generalizability of results to the entire population of Tinder users ([@B26]). Moreover, the study relies exclusively on self-reports, and those have been associated with various biases (e.g., social desirability and lack of insight). The sample was also composed entirely of heterosexual-identifying subjects, limiting the applicability of results to non-heterosexual participants. Finally, the number of Tinder-initiated contacts refers to the actual number of partners that users claimed to have interacted with (whether on- or offline). This number may be high in individuals who are "successful" at Tinder, but does not reflect individuals who compulsively use the platform (e.g., by right-swiping a lot) but fail to get matches. Further studies should thus focus on the determinants of successful versus unsuccessful Tinder use.

In conclusion, this is the first study to demonstrate distinct subtypes among Tinder app users. Corroborating previous work on Internet gaming disorder ([@B9]), our results suggest that problematic Tinder use is heterogeneous and involves a wide range of interacting psychological factors. Further studies are required to disentangle the role of these factors in the development, perpetuation, and recurrence of problematic use, and to understand the very socially consequential draw that this and similar dating apps have. In addition, some authors have underscored the need to take into account the contextual factors in which problematic online behaviors emerge ([@B43]). The fact that 22% of users were married and 44% were involved in a relationship suggests that poor satisfaction with current relationships may constitute a relevant external factor to consider. Alternatively, the availability of seemingly endless meeting opportunities online may magnify dissatisfaction with relationships and discourage couples therapy or other helpful interventions, sending individuals to dating apps, and sites for quick fixes to relatively minor relationship troubles ([@B1]). It is also possible that some married or coupled participants are not necessarily unsatisfied with their relationships but are involved in sexually open ones, thereby also promoting Tinder use. Finally, the PTUS used in the study is based on the component model of addiction, so that an elevated score on this scale could imply that the person presents an addictive pattern of Tinder use. In this context, excessive Tinder use could be considered a behavioral addiction -- whether a distinct one or a variant of sex-based addiction or Internet addiction. It could, indeed, also conceivably meet criteria for an impulse control disorder. However, recent conceptualizations about technology-related psychological problems have emphasized the need to avoid overpathologizing everyday behaviors and to focus instead on functional impairment as the critical dimension ([@B25]; [@B44]). Therefore, further studies should determine whether problematic Tinder use actually leads to long-term significant harm by compromising crucial areas of functioning. Still, and although criteria for PTUS remain to be established to identify problematic users, it can be said that, for the majority of subjects, Tinder did not seem to be associated with problematic use: 47% reported a low score and 27% an intermediate score. By helping to initiate committed or casual relationships, promoting self-validation, and encouraging socializing, Tinder may be beneficial to many. As such, this app should not be considered a mere "hook-up" tool; it may serve crucial adaptive functions as well.
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